ABSTRACT: School failure has been one of the principal problems of the Spanish educational system during recent decades. This paper offers a perspective of the evolution of the factors that have had a significant influence over the risk of school failure considering personal, household and school characteristics through multilevel logistic regression analyses of PISA
Introduction
Overcoming high rates of school failure is one of the most complex challenges faced by Spanish society. National and international studies, such as Fernández Enguita et al.
(2010), and OECD reports (2010, 2011) , address the problem of the low performance of Spanish students compared to their European peers. Results are clear: Spain faces higher levels of school failure and early school dropout.
The broad definition of school failure includes all forms of not achieving the educational objectives determined by society as the minimum necessary to be integrated into the labor market and to become a productive member of the community. Accordingly, the definition of school failure chosen in this paper includes all the individuals who are not able to complete compulsory secondary education (ESO) at the age of 16.
School failure in Spain appears to have structural characteristics, as it has been present in the educational system for more than 30 years, with figures fluctuating around 30% during the last two decades. The failure to accomplish the objective proposed by the Lisbon Strategy in 2010, and the difficulty of achieving the Europe 2020 strategy of reducing the early school leaver rate in EU countries to less than 10%, is an indicator of the difficulty of addressing the causes of the problem.
The aim of this paper is to analyze the evolution of the factors that determined the school failure risk during the 2000 decade in Spain. In this paper, following the work of authors such as Schleicher (2007) , school failure risk is defined as the probability of obtain a score This should allow the observation of variations in the determinants over time, and their importance as predictors of school failure risk, widening the scope of previous works such as Calero et al. (2010) or Choi and Calero (in press) and permitting the introduction of methodological improvements. Table 1 compares the real school failure rates in Spain and the risk of school failure in the competences for all the PISA tests. The measure of the school failure risk in PISA tends to underestimate the real volume of students who fail. This paper is structured as follows: Section 2 explains and justifies the individual, household and school-level variables considered in the analysis. Section 3 presents the data and the methodology, while Section 4 discusses the results. Finally the main conclusions are presented in the last section.
Determinants of academic performance and school failure
The present section has been divided into three sub-sections, in accordance with the three blocks of explicative variables considered in this paper: Personal, family and school characteristics.
Personal characteristics
The differences in the academic performance of students depend on a number of characteristics that are distinctive at an individual level, and have a direct influence on the probability of school success. Gender appears to be an important personal determinant that affects the academic performance of students. There is a significant difference in the A capacity for organization, discipline and attention appears to be a more common characteristic of female students, who also seem to have an advantage in the learning processes. It is therefore to be expected that a positive relation will be found between obtaining a high score in the PISA reading test and being female. It is also anticipated, that a lower proportion of female students will be at risk of school failure compared with their male peers. It is important to mention that this result does not hold for the PISA math test (Calero and Choi, 2010) . Table 2 shows the proportion of students who obtain a low result in the PISA reading competence in the four PISA evaluations. Another characteristic linked to the degree of maturity of the pupils is the month of birth of the student. Crawford et al. (2011) found evidence that students born between January and March seem to obtain consistently better grades than students who were born from October to December. A variable that accounts for the month of birth is introduced to test the difference in the possible outcomes of the students in the PISA tests.
Not all the students in the sample were born in Spain. An increasing proportion of students among the four PISA waves used in this article have diverse nationalities and origins. Being an immigrant is an important characteristic that seems to increase the risk of school failure (Table 2 ) and is related with adaptation issues, such as language and cultural differences (McCarthy, 1998).
Household characteristics
Household attributes and material resources are two important aspects to be considered in the analysis of academic performance. The Coleman Report (1966) provided evidence that family background is the main factor in student academic performance.
Hanushek (1997) showed that differences in household environments, like students living in single-parent families and students coming from lower socio-economical backgrounds, are relevant for individual academic achievement. Haveman and Wolfe (1995) affirm that the household's background characteristics have the greatest effect on the academic achievement of the students.
There is an important difference in the academic performance of students whose parents belong to a managerial or professional category compared to those from families where the parents are manual workers (Cohen, 1987) . The former represent a small segment of the population and have a significant advantage in school achievement, grades and completion rates compared to the latter. Consequently, the model presented in Section 3 includes a variable that describes the highest socio-economic category of the households.
There is ample literature that shows the relationship between the educational level of the parents and the performance of the students. Ferguson et al. (1996) posited that parental education accounted for about 24 percent of the variance in student's test scores; Reynolds and Temple (1998) affirm that the level of education of the parents is positively associated with test scores and negatively with grade retention. Consequently, it is expected that an inverse relation will be observed between the level of education attained by parents and the probability of the students being at risk of school failure. The possession of cultural resources is expected to have a negative relation to the risk of school failure (Berger et al., 2005) . In the same way, the possession of a large number of books is correlated with early reading competence in individuals (Aikens and Barbarin, 2008) . Two variables that account for the household's cultural environment and the specific material possessions within the household are incorporated in the model, and it is predicted they will reduce the probability of obtaining a score below level-2 in the PISA reading test.
School characteristics
The school-level determinants refer to the characteristics of the schools, the type of students who enroll in them and their material resources and their allocation. The most relevant factors affecting the risk of school failure seem to be to a significant extent already set before the students enter school, but it is important to determine if the school magnifies or reduces the differences between students with diverse characteristics and risk factors. Interaction between students sharing certain characteristics contributes to the enhancement or the reduction of the academic performance of their peers (Coleman et al., 1966) . In accordance to this idea, the following determinants are introduced: the proportion of females in the school population, the proportion of immigrant students, the socio-economic characteristics of the students and also the educational level attained by the parents. Table 4 shows the rate of students who could not achieve results equal to or above level-2 in the PISA reading competences, considering school attributes. The controversial debate over the importance of a reduced teacher-student ratio in the classroom is also considered in the analysis. While authors such as Krueger (2002) argued for the need to reduce class sizes in order to improve the quality of education, Hanushek (2003) and Chingos (2010) consider the student-teacher ratio to be a factor that does not enhance the quality of education or academic results. To test this, we include a variable that represents the student-teacher ratio.
Even when the real effect of school material resources on the academic performance of the students is a matter of debate due to the results of international (Hanushek, 2003) and national studies (Calero, Choi and Waisgrais, 2010) , variables such as the school size and the students-per-computer ratio have been included with the purpose of observing their evolution throughout the 2000 decade. However, as Lavy (2012) warns, resource analysis may not be adequate if endogeneity is not addressed, that is, if the fact that schools with certain profiles have higher student-teacher ratios than others. This is clearly a research area to be explored in Spain in the future.
Finally, another group of variables included in the analysis covers the participation of schools in the school budgetary allocation and the course contents. According to the results observed by Calero and Waisgrais (2009), the effect of these variables is not particularly significant. However, considering the use of data from different years, it could still be possible to observe interesting results regarding the effect of the autonomy of schools on school failure risk.
Data and methodology
This section is divided into two parts. The first part describes the data provided by the PISA evaluations, the mechanism employed to gather the data; and the strategy necessary to handle this particular kind of database. The second part of the section outlines the econometric technique and model best suited to fit the PISA databases.
Data
The database for this paper corresponds to the OECD Programme for International Student Assessment (PISA) implemented in the late nineties as a strategy for the periodic international evaluation of the general competence of 15 year-old students. The sample in the present work covers the four PISA evaluations completed during the 2000 decade. Table 5 describes the size of the sample of students and schools considered for each one of the four PISA evaluations in the present analysis. In each PISA evaluation, emphasis is placed on one specific competence. These The PISA test consists of three survey forms, one for the students, one for the parents and one for the head of the school. In Spain the parent questionnaire was omitted and, consequently, the main sources of information were the students and the schools. The student's questionnaire is designed to gather information about specific competences and also background information regarding the personal and household characteristics of the students. The school questionnaire collects information from the schools and makes it possible to match information between students and schools.
The sampling design is carried out in two stages. In the first stage, a sample of schools is randomly selected from a list of eligible schools. In the second stage a subsample of 35 students of 15 years old is randomly selected within each school. Student and school level sampling weights are provided to correct marginal deviation from the random probability process of selection.
The educational outputs of the PISA evaluation are the scores in the standardized tests that
give different values to the capabilities of the students. Non-observable random factors which can affect the test result are controlled through a set of plausible values. This characteristic of the PISA tests implies the need to incorporate the plausible values for each competence in the analysis.
Missing values, present in all the PISA evaluations, require a particular approach that allows the true nature of the data to be left unaffected. The methodology that seems most appropriate is the Multiple Imputation strategy (Rubin, 1987) , a procedure by which missing data are imputed several times to produce different complete data estimates of the parameters. The estimated parameters are combined to produce an overall estimate of the complete data parameters with minimal effects on the standard error.
Methodology
The analysis of PISA data requires multilevel modeling in order to account for the hierarchical structure of the data and a logit-type specification for the binary response dependent variable. We use a two-level formulation proposed by Raudenbush and Bryk 
Results
The regression results are shown in Table 6 . Annex A describes the variance reduction analysis. The interpretation of the odd-ratios depends on the specification of the variables and the sign of the coefficients. When the variable has a positive coefficient, every 0.1 over 1.0 represents a 10% increase in the probability that the student scores below level-2 in the reading competence. On the contrary, if the coefficient is negative, every 0.1 under 1 represents a 10% decrease in the probability of obtaining a grade under level-2.
In two particular cases, variables were replaced due to the differences in the sample size Two mechanisms were used complementarily to check the correlations between independent variables with a correlation matrix and also to test the variance inflation factors (VIFs) 2 . Level 1 and level 2 variables were inspected separately. Table 6 shows the coefficients of the two-level logistic regressions, the signs of which reflect the relation between the explanatory variables (personal, household and school characteristics) and the dependent variable (probability of obtaining a score below level-2 in reading competence), and the odd-ratios or likelihood ratios and the robust standard errors. Table 6 Multilevel logistic regressions fixed effects. Estimation for the probability of obtaining a score below level-2 in the reading competence PISA evaluations.
Note 1: *** p<0.01, ** p<0.05,* p<0.1, Standard errors in parentheses.
Note 2: The base category is constructed around these characteristics: Personal variables: Being female; being born between April and September; being born outside Spain. Household variables: Family whose parents belong to the blue-collar socio-professional category; parents not economically active; the household does not own educational resources and cultural possessions. School variables:
Community has less than 100.000 inhabitants; state school; size of school by number of students, under or equal the average; percentage of girls in the school, under or equal the average; student-computer ratio, under or equal the average; student-teacher ratio, under or equal the average; immigrant students ratio, under or equal 20% of the population; academic environment of the schools consisting of parents who have attained primary and secondary level of education; the socio-professional environment of the schools, consisting of parents who belong to the white-collar skilled and non-skilled categories; school without autonomy in budget management and course content.
Personal variables
The first variable with an important statistical significance in the regressions for the four years is the gender of the student. Being male increases one's chance of obtaining a result (2011) that showed the higher rates of success of females in the school system.
As suggested by Crawford et al. (2011) , the month of birth seems to have an important relation to academic achievement and the cognitive skills of the students. The negative sign of the coefficient for the variable for students who were born from January to March, suggests that students born in the first quarter of the year are less likely to obtain a deficient result in the reading competence of the PISA evaluation. The same pattern is observed for the variable that describes the students born in the last quarter of the year, but with the opposite sign, indicating that students born from October to December are more prone to fail to obtain a result over level-2 in reading competence.
Regarding the origin of the students, a single variable that represents students who were 
Household variables
The variables describing family characteristics are divided into two categories. The first, attempts to characterize the family within a specific socio-economic and professional group, considering the educational achievement of the parents. The second group of variables considers the underlying relationship between achievement at school and the educational material and cultural resources of the household.
Socio-economic composition and educational level of the household.
The first variable in this category refers to parents with the highest socio-professional level: skilled white-collar workers. The results for this variable are statistically nonsignificant, so the odd-ratios results do not indicate a better performance by the students whose parents belong to this group in particular. However, students whose parents belong to the non-skilled white-collar socio professional category, seem to have a consistently lower probability of obtaining low results in the four years evaluated: 20% less during The general tendency seems to be that when both parents work, there is a slight reduction in the possibility of obtaining a score under level-2 on the reading competence, the 2000 regression being an exception, as its positive coefficient suggests the opposite relation. The effect seems to be consistent through time, but it is not possible to obtain a conclusive result.
Highest educational achievement by the parents has the effect of decreasing the risk of obtaining an unsatisfactory result in reading competence. The continuous variable indicates that the higher the level of education of the parents the lower the probability of being at risk. It is important to mention that although statistically significant, the odd-ratios do not indicate an important reduction in the probability of obtaining a result below level-2 in the test, probably showing that the impact of parental education operates indirectly through other variables.
Cultural and educational resources of the household
The first variable in this category (HEDR) is an index provided by PISA that measures the possession of home educational resources. Results in Table 6 show that the possession of these resources is statistically very significant and decreased the probability of obtaining a 
School variables
School variables are divided into five categories: types of schools and their location, school inputs, school composition, environment of the schools and autonomy of the school.
School characteristics
The first two variables in this category are related to the size of the town/city where the school is located. They intend to capture whether the concentration of population has an effect on the results of the students that belong to schools in a certain area.
Schools located in municipalities with populations of over a million inhabitants present a remarkable result. The signs of the coefficients are stable and negative during the four years considered, but the effect of the variable, as the evolution of the coefficients suggests, appears to increase over time ( Table 6 ), indicating that students from schools located in metropolitan zones have an increasingly lower probability of being at risk.
Within this category, a second group of variables considered are those that describe the schools by the type of ownership.
Accordingly to the results obtained by Calero and Waisgrais (2009) , the ownership of the school appears to have a neutral effect on the probability of obtaining a deficient result on the reading competence under level-2, with the sole exception of the students enrolled in private publicly-funded schools in 2006, where the risk of school failure was reduced by 30% compared to students attending state schools.
The last variable contemplated in this category, SCHLSIZE, describes the size of the school in terms of the number of students. As can be seen in Table 6 , the proportion of students who perform poorly in reading competence appears to be large in schools where the number of students is under the average. However the lack of statistical significance underlines the neutral effect of the variable on the risk of school failure.
School resources
In this category two variables have been taken into consideration. The first measures the student-computer ratio. The second is the student-teacher ratio, identified by the STRATIO The C_CONTENT variable denotes schools with a significant degree of autonomy in the selection of curriculum content. The lack of statistical significance implies that the variable has a neutral effect over the probability of obtaining a result under level-2 in reading competence. The regression outcomes for both school autonomy variables does not offer a conclusive result and further research is suggested for the future.
Conclusions
The most interesting contribution of this paper to the previous literature on school failure risk is the possibility of observing the evolution over a whole decade of a group of factors that appear to have an important impact on the academic performance of students in Spain.
Among the personal variables the gender of the students has a strong effect on the probability of being at risk of school failure. Girls consistently perform better in the reading competence than males. The ratio 2 to 1 appears unvarying throughout the decade, indicating that male students have twice the probability of school failure risk compared to female students. However, it is not possible to determine if the superior performance of girls is long-lasting, due to the cross-section nature of the data. Also, the real importance of gender may be overestimated due to the specific selection of reading competence.
There is also a significant difference in the results for immigrant students compared to students born in Spain. This divergence is remarkably accentuated in the risk of school failure for first generation immigrants. The accumulation of a number of pre-conditions that seem to be characteristic of these particular students suggests that immigrant students begin from a situation of enormous disadvantage compared to national students. In this sense, policies that help to ease the process of integration of immigrants into Spanish society, and policies that increase the instruction time of immigrants in the schools, could have a positive impact on the academic performance of these students.
Household characteristics offer an important insight into the influence of the family environment on academic performance. Students with highly educated parents, belonging to the white-collar socio-professional category, along with the possession of cultural and educational resources at home show that these have a strong positive influence on the reduction of the risk of school failure. Differences in family background and the educational inputs at home seem to play a major role in academic achievement and results and act as a precondition already set before a child enters the school.
Among the school variables the location of the school in a geographical area where more than a million inhabitants live has a positive influence over the reduction of the school failure risk, perhaps because of the availability of social, cultural and educational resources in more densely populated areas. After controlling for the socio-economic characteristics of the schools, the students in private and private publicly-funded educational institutions do not appear to have a lower risk of school failure than students from state schools. Students in schools which over 20% of the school total population are immigrant students and in schools with a predominance of blue-collar families face a greater risk of school failure. In schools where parents with tertiary education are predominant, the risk to their students does not seem to decrease. Policies guaranteeing a more homogeneous distribution of immigrant students among schools, keeping ratios below 20%, could have a powerful effect on the students' academic performance. The strong impact of school composition variables on academic outcome seems to support the need to reduce the segregation of students between public and private publicly-funded schools.
The evolution of the determinants during these ten years shows a particularly stable behavior for personal characteristics throughout time becoming, in general, more significant during the last half of the decade. Gender is indeed important but, despite the consistency of the results through time, it is unclear whether the better performance of female students exists at all educational levels and areas of knowledge. Considering the household variables, most of them are also exceptionally stable during these ten years.
Parental occupation deserves a special mention, appearing positively related to the risk of school failure by 2000 and then negatively related for the rest of the years. A possible hypothesis is that there is not necessarily a reduction in the risk of school failure for the economically active households, but maybe an increase in the risk for those families who are facing problems in the labor market due to the economic crisis.
In contrast to the first-level variables, most of the school determinants are not significant during the decade. However, this fact does not imply the nonexistence of a relation between these variables and school failure risk. One reason behind the non-significance of the school resources could be the specification of the model, focused on measuring the mean effects on the population sample. A possible alternative for future research is the analysis of heterogeneous effects by considering different subgroups.
Remarkably there are no differences in the risk of school failure between students attending private, private publicly-funded or state schools during the decade. The overconcentration of immigrant students in schools appears as a powerful factor positively associated with the risk during all of this period, along with a predominant concentration of blue-collar families in schools. The results suggest that the threshold at which the accumulation of immigrant students variable is significant has increased.
It must be acknowledged that the cross-sectional analysis of the study of school failure risk is a limitation of this research. This paper, however constrained by these restrictions, has still provided relevant information on the accumulative processes that surround school failure.
Future studies should simultaneously include the outcomes for the three competences and, ideally, should draw on panel data. Also, more detailed studies going more deeply into the question of immigrant students and the difficulty of measuring peer effects would be relevant in subsequent works.
